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PROCEDE ET INSTALLATION DE FORAGE ET DE CHEMISAGE DUN 
PUTTS, NOTAMMENT D*UN PUTTS DE FORAGE PETROL I ER, AU 
MOYEN DE TRONgONS TUBULAIRES ABOUTES INITIALEMENT 
SOUPLES, ET DURCIS IN SITU 

LAprtenteinvotioQaxiccra 
notamment on puits de forage pArolier, an moyea d'un ensemble de troncons tubulaircs 

- oa picTonncs - omiUiro. initialtment soupks, spies k toe replices longitnrii ru dem erit 
surdkwiiemespourctofo^ 

5 Tcffct d'une predion interne pour prendre uae fonne cytindrique. et cofin a toe 
rigkfifiecs jaslni par polymerisation de leur peroi, I Vaooabrtment transversal d'une 
preTonne repliee ftant de dimension maximak sexmbleraeot infexieure a son diametre 
interne a I*aaideplie\et lesdttes pceTonnes posstfaat one portion d'extremite* doot le 
diametre * apres de^lientent - est legeremeot superkura celui de la preTonne, cc qui 

10 pennet ieur jonction boot-e-bout par emboftemeni, avec recouvrement de ladite portion 
d*cxm*mit& 

Ainsi. en recouraol k cc type de preTormc. qui est coonue en soi 

- notamment par le document WaA-94/21887 • il cat possible d'obtcnir un cbemtsage 
d f un dfemetre constant sur touteU longueur du puits. 

15 A cat egard, U eonricnl de rappeler qu*avec da cfaernisages (ou cubages) 

tradiuonneLs constitucs par dea tubes ea ader, on cat oblige" d'utiliser des troncons 
tubulate telescoping 

des pcobiemes d'instaUaticu et Sexploitation ulteiieure du puts. 

L'objectif de ('invention est de proposer un proc&te de forage et de 
20 chemisage du puits, a Paide de preTormcs du type mention* ci-dessus, qui puisse ttre 
mi> en oeuvre de mwiere simple ct rapide, t faibic coOl 

Pour cela, ct confocme*ment a r invention, on commence par mettrecn 
pUaun premier uxaic^ 

25 trtnCM Uproo6d6sek»rtn^ent^ 

a) on fait passer abatement, de haut en baa, 4 travers ledit tronoon. un 
outUdefong^et on fore sii-dessouset dans 

forme etde prof ondeuradaptees pour rewoirletnmcpnsuivaiU; 

b) on retire ToutA de forage ; 

30 c) on introdult une preTonne, k PAat replied a rinteneur du puits en la 

faisantttverscrfetror^ 
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du trou, sa portion d'extremite haute venant sc placer a l'intencur de U portion d # cx- 
ue^te*elargieduin»cptt; 

d) on introduit un anient fluide au food do trou, autour de la poctioo 
d'exttemite* basse de U preTonne ; 
5 c) on incrodmt un fluide sous prcssion, d* density supeneurc a La densil* 

dudment.arwleneiirdek 
basenhaat.cnref«jlantledmeflt.e*galem 

centra Uparoidu trou; 

0 tout en maintenant la preTofme sous prcssion interne, oo en cnaufTe la 

10 patmpourUfwIymtoer; 

g) |e dmeot ayant privet la preTonne ayant duici poor coostitoer un 

l»oocon tubulate ri#^ 
gQaflageetaUpdymerisa^ 

b) on rtatere ropenoon pour lea troncona anivanta, jusqu'a obtenir U 
15 longueur de poits chemise* a o uh a ttfc 

Lorsque, comme cela sera expliquc* plus loin, la preTonne prtente des 
reserves de resine aptes a migrer vers Texteneur pour former des venous aimulairea 
d^dtaflcfafitf. If porin^nnffl^" <** venom eat realise* au detail de I'&apc f q-dcasu*. 

Dc roaniere por&cuUeraneat avantageuse, on utilise un outil de forage dn 

20 georatre>n,apteaoccup» 

premier 6at d'cocombreincnt eaimoal, lua penncttant de paster k Hmeneur du tioncon 
deja en place, un seconded 

pnndpale du trou et un troisieme tot, d*eiicombrement maximal, pour forage de la 
parte (mnouc^necaiecevoirUpofu 
25 Dansunniodedeicnliann^ 

atapdvmensaiiende^ 

i double valve placee en partie basse 

nmtfcdegorJlaj^arinleneurdeU 

L'iostattation de rorage et de chemieage, qui fait egalement pactie de la 
30 prelsentemventkm, Servian 

qu'elkcotnpcend,cnteiec<puiu: 

* une bobine de stockage et de reception, k Vital enroule\ de ladite 

preTonne; 

- une (He suipiombant 1'entree du puita, apte a pennettre le guidage et 

35 rintroducrio* 

du pints aimi qu'au gonflage etaUpdymensatic«deU|a^onne; 
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- des bcbiecs de stocfcage a r*at cmouI^ dc tote o^talUqucf flistlq^ 

de ccs tubes contenant ao dWc servant a ralimenution de U preYonne en courant 
dectrique; 

- un gentateurde coursnt dectrique, 

D'autres csncterutiquet et avantages de J'invennan apr*raftrant de U 
description et des dessins annexed qui en reprejentent, a simple litre d'cxemples nan 
limitatif I un node de mite ea ceuvre preText*, ainsi one riastatlation coneapondanie 

Surces dessins: 

-lesfigiralMsoiUdesvuesscne^ 
tea diff creates topes de I Vycration de forage de la panic de pdts qui doit recevoir la 
preTorme ; 

-Ufigur*5estimevueschcnia^ 
eUecstsotidaire, avact misecn ptex, dans le putts; 

- les figures 6 et 7 son! des vues particles de rextoemite basse de la 
prcTonne, destinies a iUustrer le principe de la double valve dont est pourvuc U tete 
d'outillage; 

• les figures 8 ft 1 5 iltostreat les difTfeniese^ demise en pboedW 
preTorme an bout d'un tvoucon deja en place; 

- la figure 16 icprescnte schemauquement. en coupe axialc, un pnits 

• la figure 17 est une vue scbematiquc mootrant les differents macends 
coutrtutifs de r installation, situes en surface (tete de putts) ; 

-let figures 18 i30 a e<Aelle plus petite >fflustitm 
rimtaUaiion au oours des difTteatesaapesdncbemis^ 

La figure 1 represente r extremis basse d*un puits vertical en oours de 
forage et de chemisage. Ce puits, tncompteternea t fore\ cornporte un cbemisage deja en 
pl ace SOUS forme d*un tube cytindrique ribde 2 prescntant une portion d'cxtremitf basse 
20eTargle. 

UdiametieDdecette peine 20 est le^^ 
d delapertie prindpale2» si bien qu'U est passible d'ernbatter les tins dans lesautres des 
trooconsZaveciecoiivrerne^ 

Utroacpudechenusage2e*s^ 

que 200. 

Nous alloos maintenant decrire de quelle maniere va etre mis en place* a 
raideduproce^derurventton. 
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fair cell, comme illustr* aux figures 1 k 4, on commence par forer on 
trou destine a reoevrjtrce trcncan. 

A cet elTet on utilise un outt! de forage 1, du genre trepan, qui a U 
particular! t£ de pouvoir etre rtmcU ou dilate* radiaicrnent. dans trois *ats d'encoro- 
5 bremeatd^ereats* 

Dans un premier tot. illustrf I la figure 1. Pouti 1 est retract* au maximum 
de telle maniere que n plus grande dimensioa transverwle autorise son libre passage* 
Pintencur du troocoo 2, axjalemrnt k travels cehri-ci. 

Dans cet drat, eonenccjrabrememestd« 
10 De maatere connue. Tori! de forage 1 est fix* k IVxtremit* cTuae tige 

mbulaixe 10, qui parte la moteurd'entratneo^ 
lea organes assurant aon denotement ousacoafxactku radiate. 

Comme on le vena plus kxn, U dgc 10 est monte* k Pextremitf d'nn tube 
mtetliqoe apte k toe enroul* sur un tambour xecepteur dispose en surface, en t£te de 
15 puits. 

Dans un second ftat de denotement radial Wustrt 4 U figure 2. Upartie 
coupante 12 de Poutil possede un diametrc de travail aensibtementegal aD. 

L'oulil aymt ft* deacendu axialcment dans k puits. k trmvers le cubage 2 
deja en place, on provoque ce depldement racfial au dumetre D loraqu'H est arrive" a 
20 PiioenewdebpastkAelargw 

vmindeaceniecQfninefflustrfparUne^ I. 

On rtal iaa riasi le forage d^mtFoocytodMr^ 
traigon2,dattskr^oionganCT 

La profoodeur de forage correspond k la longueur du troocoo que Ton 



L'outil I poasede des organes de coupe additiormeU H cpu peuvent etre 
deploy* radialement a un diamfctre superieur k D. afin de pouvoir reoevoir la portion 
elftrgkdutron^onametireaiptace. 

Comma Must* a la fi^ 
30 tiraiugflftTgF*^^^^" 11,011 ^ turtmfccemiiie hauteur. 

AUfigwe4onade^n^parUreTeVr»e30U 
du trou 3. par U reTerence 3 1 La paroi desa portion elaigieetpw 
basse du trou. dontle diarnetre D est leinerneqwcduideUpartieSa 
La ixeTorme 4 representee sc^^ 
35 general que orfle dtaite en detail dans le WO- A-94/2 1 887 dejk at*. 
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Ncanmoins, die est depourvue dans sa partte basse d'ua organe obtuxaleur 
gonflabte, du f ah qu'ou a affaire a un irou borgne ; de pins, la preTocme 4 possede uoe 
portion d'extremi t£ basse 40 de section elargie. 

Uprdbnne4estsupport6cparuoetige tubulaire Sen acier. enroulable 
5 sur un tambour de itockage utu6 en turf ace, et qui pennet de la fake descendre a 
rinterieurduf)dtt,etdcluifoumtf 

I'eaergie electrique poor la polymerisation de la pceTonne, par lUntermetfaiie d'ua 

cfapoaHif de nrryfrmr** w relidl — «™fait central frAl) 30<ttspose* a I'intefieurdc 

laptttcroctseiaceoro^ 
10 Cc type de tige d'acier amiable est commute 4&ig&<hsuUm&ier 

par le termc anglais "COILED TUBING" - en abregc* "CT." 
CotruneoeUestdecritdiiuleW 

obtunie a ses extremites haule et basse, de manitrc etancbe, par de* roancbons arracba- 

bles et/ou deboupabtea en fin d'operation. 
15 La tete diatribntrice 51 possede une double valve 52, 53, actionnabJe 

setaenve me nt (depuis la surface)* 

Conine illustnf aux figures 6 et 7, la valve 52 pennet de diatribuer un 

Huidedeapnllateil'tntei^ 

distnTwerunamei* 
20 Ccnuneffluslnl ft b figured 

l'c^sndMeme^iejall-eildea^ 

travmk tronoondechemisa0e2dej^ 

Bienenaad^pcwquececi^ 

bftrant transversal deUpitf^ 
25 de^i^quic>ontspottUcdw^ 

UMsqucUja^oaiwestfepUeesiff 

"IT ou en forme d'escargoC - comae Masai par example aux figures 6A et 6B» 

lespectivement do document WO- A-94/2S655 ; lorsqu'eUe eat dejrfiee ette presente une 

30 U|»eToni)e4estpo6inocine^ 

d'extremite* plus large 40 se trouve en regard de 1 'flargitsemmt de puts 31 ; la longueur 
du troa 3 eat determine* pour que. dans cede position. In portion aupeneure de la 
pieT<)cmefe trouve en regart 

OQjmcedealonalln^^ 
35 preTorme, via la valve S3 (fleer** J, figure 9). 

Le ciment est cboisi pour avoir une density voisine - voire legerement 
supeiieure-deceUedeUboue liquide7se«rouvajitdanslepuits. 
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L'arrivee de cimem * la base dc la preTorme cfaasse deme cette bouc vet* tc 

haut 

Comme iilustre* I la figure 10. on procede tannic au gonfUgc dc la 
preTorme, en injectant uo fluide sous presston 4 I'imerieur dc cdte-d, vU U valve 52 
5 ((leches I). 

U s'agit soit d'un liqulde introduit dc rexteneur (depuii la fee dc puits) 
par le conduit 5 dans la preTorme, soit d'un liqulde (can, bone ou peTrole) present dans le 
polls et pomp* dans la prcTorroc, 

UKquidedcgofuTageestavantageu«oiOT 

10 le^cte»ent**jn*korca^ 

gnoflage va se faiic ptogresstvement du bas vera le haut. comme symbolise* par les 
Heches G I la figure 10. 

AdeTaut, la progression du gooflage du bas vers le haut peut tore eon&Olee 
en prevoyant. le long dc U preTorme, une seric de bogues dc contention f raagibles, dont 
15 teseutfefe rapture est srfsnce^ 

U dment est par consequent refoule 
paroi du puits, ootnme symbc4is4parlaOechc H.tandw 
vera le lout 

De peTerence le volume dc ciment penpherique n'est pas suflisant pour 
20 atteindrcU part* haite deb liaises tans ciment dans 

U zone de jonction entre les portions d'extrcmitf des deux troncoos 2 et 4 (voir figure 

11). 

De iJitfeience, U pieTonne 4 pc^ 
cfaaud, prise en sandwich entre une peau inteneura et une peau extcrieure elastiques, et 
25 mume^cotdtatenw.d'u^ 

pour former des bounekts annulatrea favorisant I'ancrage et reHancnelt* du tubage contre 

la paroi do puits, 

Une preTorme de cc genre est decrite dans Is deuunde dc brevet francai* 
9406691 debase* le 7 juillet 1994 par la denianderesse, et dans son extenskm interna- 

30 tanuePCT/FR 9500902. 

Ces venous annulaircs, reperus tout le long de la preTorme sont reTerences 
9 ; de preference U est prtvu une densit* pins grande de venous (e'est-a-dire un 
eowtcn^ plus f si We eiitre 

maniere a assurer une bonne ttancheite' dans U liaison bout-a-bout des diffcrents 
35 tronconiL 

Le chauflage et la polymensauon de la preTorme sont realises une fois le 
pjonsge terming Up 
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A litre iodicatif,U pression interne cstdel'onlttde 15 bus. 
Le chaufiage de la preTorme pent se faife soit en introduisant un fluide 
chataJarinleneirdeUi^^ 

de pctterence - per efTct Joule. «o moyen de resistances llectriques (flit chauffants) 
5 diipot^f i1f "« *« p**^ ta i^tfonne Q" * proximity de cellc-cL et alimentfa en ccunmi 
aertriquedepub lattede pails. viaUdge- i <CoacdTbbing w -l 

A titie Indicatif. Ka temperature nccessairc a U pdynrfrisatic»cst de I'ordre 
de 110ft MCTQetladurfede cedeOape eat derocdredeiixfthuitbeures. 

Loraque la polymerisation des venous 9 et de la pan* de prtfonnc eat 
10 tenninee. et que le ctoent 6 a fait ta priae (figure 12). on retire l'ottfillage 500, SO, 51 
(ftocheK. figure 13). 

On install* aloca un outil de eoope (501) ft 1* extremis du tube 5. et on 
dtcoupe le manchoo dctancWitf de 1 'extrfmi t* haute de la preTorme (polymerisee) 4* 
(figure 14), qu'on anache ensuite. On opcre de la rnCme maniere pour le mancbon 
15 iofeneur. 

OndaiaUalorsimtropcOT 
meotletubageprtcAlem 2 (voir figure 15). 

L'optotion qui vient d'etre dtoite est biea srir tfitWc, traapn aprts 
troo^aTmd'obtemrUpiofowkw 
20 Daw imnwdederaiisaiwn possible de la pftfome, celk-ci a une line 

composed ft 30% de resiae epoxy el i 70% de fibres de vcrre, ceoe tee ayant one 
tjmlnau de r«dre de 14mm ; lea pcaux intetieure et exteticurc, en caoutchouc 
tynthe^que,ootiespectireinemm>ee^ 

A thre indicatif, U portion principale de U preTorme 4 possede, 1 r*at 
25 de^undiametreintcriew^ extfrieur de I'oidre de 

184mm. tandis que la portion elargie 40 pottede un diametre mterieur de Pordre de 
188mm et un diametm exterior de t'ortfce de 236mm. 

Lea portions 30-32 et 31 da puits out dea diame*res moyeasde Pordre de 
197mm et de 244,5mm. rctpectivemenL 
30 Lalonguei»deadifre«^troncortt 
simple titreindicatif.Uloogiwd'uneprtro 

La figure 16 repreaente on puits P chemise* par un ensemble de trois 
tn»cc«s2A.2Bct2Caboutcsetdinentcs. 

U figure 17 represcnte achctnatiquemeut une installation de fete de puits 
35 qwpennetdcmcttrccaoettvrefcproc^ 

Sur cede figure . la tfte de puits. itfAtnc^ 
me^ique (chassis) 100 entourant la ttede puits. 
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Ccoe structure 100 porte un iojccteur 101 pourvu d'un sabot d'appui 102, 
et servant isup|*raet a powsw^ 
le puitsow retire* deceiw<i^ 

On a design* par la reference 54 on tambour de stockade sur kquel est 
5 enioulccU preTorme ;cfle est supported par unwagonnet 

La rtTcrence 540 dengue un sabot de support etdegutdagede la pretonne 

aPentreedupuits. 

Let reTercnces 56 et 57 designer* des tambours sur tequeUaontenroules 
et stocks rcspecti vement Us tubes XT." (Coiled Tubi ng) 560 et 5. 
I 0 Le tube 560 aert a supporter et a deplacer IVwtfl de forage : le tube 5 

(commc deja dlQ test I supporter la preTorme, a amener let flutde* de gonflage et de 
dmeotatiooaUpre^^ 
polymerisation). 

L'electricil* est fournic par un generates elcctrique 58. 
!5 fj^6cnce59dengiieuiiecabiiM 

De manierc dassiqtie, Tentree du puits a forer est untialeincnt ganxie d'un 

cuvdage 550. 

Le trepan 1 est adapt* i rextremite* du tube 560, lequd est deroul* du 

tambour reoepteur 56. support 101 

20 (voir figure 18). 

On precede alora au formic du trou, dc form c &*g£c 3 , dcsti ne* 1 recevoir 

le premier uoncm (figure 19). 

Apitf mise en place U f^ocme, 

pdymeVisauosi iafl&de cdk-ci. vUimoooducteweTect^ue 

25 on retire lecooduit central^ 

54 (vide) sur laquellc eout init&alement stockee la preTorme (figure 20). 

U preTorme setrouveaboun1e,demari^ 

On detail ensuite les connexions hydraulique et electrtque avec U 
preTorme, on instalte et on aceUe de manierc Aaache autour de U tele du ptrita un 
30 arrtH^r ^ ****** A, ceci par une tedmique conventkmnelte (figure 21). 

A 1'aide de Poutil de coupe 501, port* par le tube 5. on decoupe les 
manchoos d'eomcheit* haul et baa (figure 22). 

LYtape ravanto cocaine a forer la icctiou wivante, pour obtenir un trou 
^ag6 3 proloogeant lc 1100900 2 (figure 23). 
35 F^n,'w>, OB calibre lea dUmfrres et on verifk ralignement du trongoo 2 el 

du trou 3. a r aide d'un instrument appcopruf 1000 (figure 24). 

On met en place unc nouvdle preTorme (figure 25). 
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Op U fait deaceadre dans le puitt, ct oo U poatioone convmahtrmmt dans 
le trou 3. On la coonecte au tube 5, et on prtx^ au goofla^ i U dmcnlatkm. et a la 
polyraexiaatioo (figure 26). 

On retire le cooduit central 50, qu'on rcmonte et qtt*oa earoale tur le 
lainbourrtcepteur 54 (figures 27 et28). 

Oo suspend I'outil de coupe 501 au tube Aetoaledcsocad pourdtouper 
les manchons d'extremito! (figare 29). 

On ofatica* ainsi deux troo^rigidcaabout£i2A,2B (figure 30). 
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RSVffNP??r\TP ONS 

1. Proo6d6 pour forer et chemiser un pints, attainment un puits de forage 
pltrolier, au moyen d'tm ensemble de troncons tubulaires - on preTonne* - siinilairea, 
iratialement souptea, aptes a tee reptiles lcogjtudinalemenl stir elles-memes pour tee 
introduces dam le puits* puts a *tre deplifes radialement sous reflet d'ane press too 

5 interne poor prendre une forme cyiindrique, et eofin a tee rigidificea in situ par polymeri- 
sation de leur pare*, rencombrement transversal d'une preTonne reptitfe Itant de 
dimcnsfca maximale sensiblemeni infencure a son dtomfctre interne a i'Aat deptt*. el 
lesdiles preTormes (4) pcascVtant one portion d'extttmte (40) dont k cfiainetrc - aprts 
deptieaenl * eat legtrement supeneur a cdiri resto de U pc^ofmev ce <pri permet leur 
10 jooction bout-a-bout par embcftement avec recouvranent de ladite portion d'extr&nite* 
(4Q t caracterisa parte fait que, tmpitntto 

['entree du puits, saportk» d'cxtrcmiti dargie (40) toura6c vers le bas, 

a) oo fait passer abatement. de haut cnbasa travers ledit 000900 (2) . an 
onul de forage (1), et 00 fore au-dessous et dans le protongement de ce troncon (2) un 
15 troP)deforineetdepeofoiideitf 
^ b) on retire t'outilde fonge (1); 

c) on introduit une prtTormc (4). a t*6at ieplie\ k rinteneur du putts cn la 
faisant traverser le troocoo (2) deji en place, et 00 la posttioone cooveoabkment a 
rintcrieur du troo (3), sa portion d'extremite* haute venant se placer a Tutfrieur de la 

20 portioo d'estremita fiargie (40) du tonoocon (2) ; 

d) on introduit on ciment fluide (6) au fond du una (3), autour de to 
portion d'extrcmite* basse de (a preTonne ; 

e) 00 introduit un fluide sous pressioo (8). de density supdrieuie a la 
densit* du ciment (6), k rinteneur de la prcTorrac (4) aTin de to deplier radialement, 

25 piqgicsAvcfneotdebuenhant,^ 

de la prtTormc, cootie la parai du trou(3) ; 

I) tout en maintenant la preTonne sous pressioo interne, oo en chauffe la 
pannpourtopdyineViscr; 

g) le ciment ayant pris, et la preTonne ayant durci pour coostituer un 
30 troncon tubulairr rifph de ™ «ri*h»ment lea outiltoges ayant aervi 

aogcoflaan el a to polymerisation de to pre^^ 

h) on leltere roperatioo pour lea troncons sirivants, jusqu'a obCcnir to 
longueur de puits chemise* souhsitfe. 

2, Proce<^adoo reveodication l.cameteiise par le fait qn'oo utilise un 
35 outilde forage (l)du genre trepan, a^ 
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radiale, a avoir un premier &at d'escombrcment minimal, lui permcttant dc passer a 
I 'inieneur do troocon (2) deja en place, on second d Vacombremeat tatenneVIiaire, 
pour Se forage de la pattic princtpale (30) du trou (3) et un trotsiemc e*tat, d'encombtcmcnt 
maximal, pour Le forage dc la partje (31) du trou (3) deatinee a reccvoir U portion Margie 

5 deU preTonne (4). 

3 . ProcAfc adon la revendioiioo 1 ou 2. caractAia* par le fait que ledit 
outillage comprend une ttte (51) a double valve (52, S3) pUcce ea partic base de la 
fxtf<me(4),etaj*eadbtri^ 
preTonne (4) et un dment Guide (7) a rextcnecrde celled. 

10 4 .Imodlatioode forage etdechcausage. destince a la mise ca oeuvre du 

proc^ieloolWdefievewfica^ 
. teleduptau: 

- one bobine (54) de stockage et de reception, a I'tat enroule, de ladite 

preTonne(4); 

15 - une tte (101) surptornbant 1'eatree (55) du puiu, ap*c a pennettre le 

guidage et I'iiitroducuoa dans le puits de la preTonne (4) et des different* outillage* 
sermrtaufcngedupiutBaiimqu'aug 

-desbobiaes (56. 57) de stodcage a I'ftal enroutt de tubea metalliques 
elastiquemcnt deToruabtes (560, 5) aptea afaire deaceadre et remonter leadtts ontUlagra 

20 daaa le puits. Tun (5) de cea tubes coo tenant un cable servant a ralimentatioB de la 

- an gencrateurdc courant eTectrique(59). 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 

57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 
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PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms — that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which— after unfolding— is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 
operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
10 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 
three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
1 5 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow F, in figure 1. 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WOA-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 5 1 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than— 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2 A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 

5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 
extending the section 2 (figure 23). 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 

sleeves (figure 29). 

Two rigid, abutted sections 2A, 2B are thus obtained (figure 30). 
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10 

CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which — after 
unfolding— is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

15 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 

20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (31) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
1 5 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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